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elo{{ Pqssivoled lmplonted
Plonqr Silicon (ptps) Detectors

Feotures Ir lon lmplenled conlðcts
. S¡Oz ps$sivated
r Low leakoge cuÍtent
. Low noise
. Thin window
. Cleanable
. Bakeoble to 100 oC
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Canberro'e new Passívated lmplanted Planar Síllcon (P¡PS) De¡ector is
s producl af modern semlconductor technology. ln most applicat¡ons,
this detector repleces sílicon surface barrier (SSB) dotectorÊ end dif.
fused iunclion (DJf derectore, both of which ere gtill msde the 6ame
way fhey were mede in 1960. The PIPS derector has a number of
advantages over SDB ond OJ types:

L All junction €dges are buried - no epoxy edge sealanr is
needed or used,

2, Conlacts are lon-lmplanted ro form precise, thin, ebrupt junc-
llonâ for good alpho re¡olution.

3. Entrance wlndow ls stable ond rugged - it can be cleaned
readily and rellably.

4. Leekage currsnl is typically l/,to to 14oo of thär of SSB end DJ
detectors,

6. Oead layer (window) thickness is les: than that ol comparabfe
SDB or OJ detectors.

6. Standard dgtÊctors are bakeable to 100 'C - higher for rpecial
model¡.

The PIPS Detector ie fabrlcated by the plenar process using photolì-
¡hograph¡c techniques for definlng device geometries. Proprìetary
techniques are used to provlde precise conlrol of the oxide paseiva-
tion, and ion-implantatíon I¡ usod to form the occurately conrrolled
junctions necessary for low reverse leakage curren¡s ¡nd ¡hin entrance
wlndows. The photofîrhographic tochnlque lends itself to a wide varì-
ety of davlce geometries including multielement rectangular and mi.
crostrip detectorg. Fesisttvlty of the cen
be conlrolled accurotely to produc
reverge leakage current lranslales into low noise

Unlike SSB detectors which hove raw junclion edges that are epoxy
sealed to achieve some measurE of stebll¡ry, the PIPS derector junc-
tiqns ars alf buried within ¡he silicon waler. There are three major
advantoges to lhís innovation: I l The device stabilîty is not deÞendent
upon an epoxy seelant; 2) lhere ís linle rlak of microplasr¡s 6Tsgtdown
which can atflíct SSB detectora and 3) Leakage curent is s small
fiactìon of that of SSB or DJ detectors.

lhe foce contact (enlrance wlndow) of the PIPS detector is ion-im-
glenled. Canberra has developed proprietary technlques for minimiz-

VY
ing w.lndow thicknass whlle retaìnlng the ruggedness, reliabiliry and
atability inherent in thie type of co¡tact. ftã plps derector ñas a
window thet is cubstentially thinner rhao conventional SSBa and far
thinner thon ony detector epproaching il in ruggedness. A comparîson
ls shown bélow:

This thin window not only improve¡ fpical reeolutlon as normaily
measured but ¡t oxh¡b¡ls rn even greeter imp¡overnent at close detec-
tor-sourco epacing which l¡ necersary to achieve the high efficiency
required for low level alpha spectroscopv. The reason for this is very
eimpla - al clore deto¿tor.source spacíng, peak broedening occurr
bsc¡uso many alghar enter lhe detector al an ecut€ angle - with a
reaultan! varíaÎíon In energy loss {or ctroggling} in lhe en(rance win-
dow. With thinner wlndowr, lese etroggliÀg' océur¡.

Since the PIPS detecror does not rely on delicate evaporated metalllc
contðcts at do SSB detectors, but ralher o passìvated, implanted
surface. it can be touched by hand ¡nd cleaned readily with a cotton
ball dampened wirh Ðcetone. Thic facility make¡ ir possible to explo¡r
applicarione heretofore resorved to díffuged junalon deteclor¡ which
canno¡ compete with the PIPS in leakage curient. resolution or wínd ow
thicknac¡.
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PAF.TIALLY DEPLETED PIPS DETECTORS: SERIES PD
the'PD serios of PIPS derectorg finds wiCásprão¿ appllcarion in
charged pjrtïcle âpectroâcopy. Wlrh slzes ranglng from 25 mmz ro
3000 mmz ond thicknecse¡ from 100 ro 700 lrrn, rtt" PD serles le
adaptable lo ¡ wlde varlety ol physlcs research and applied Fhyeice
erperÌments. Partìally depleted PIPS detecto¡s are normally supptied

wìth our Axìal microdor colì.neclor lmodel number suff,ix -AM) bu¡ canbe ordered whh an A¡l¡l BNC connector (model number."fi¡; -ABi.o¡her connectorr ôre ovailable on special order at .;;;;;;i Ë";illusfratlonsl. Speclal packagee and configuratlons are also avaitabte
as ere bare chipe for use ìn customer desigãed and fabri.ut"¿ 

"v.i"îrì a

Modcl No.

PD25-t0-700AM
PD25.r2-700^M

PDso.il.7oodM
P050.13-700AM

PO100.12.70ûAM
P0100,t¿.70oAM

PDI 50.r?.70oAM
POr 50.1¿.70oAM

PO300.1{.700AM
PD300.f7.700AM

PD45o-t5.70cAM
PD450-19.700AM

PDE00.1 9.700AM
PD600-22.7oOAM

PD900-zz-700AM

PD900-27-700AM

PD 1 200-27-7CCAM

PO r 200.33.70óAM

PO2000-33.700aM
PO200c,¿r^700ÂM

o
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FULLY DEPLETED PLANAR PIPS DËÎECTORS: SER]ES FD
The FD series of PIPS detsctors are used ¡n psrticl€ idantificatlon,
detector lelescopes and in other de/dx measuremenls, They are par-
tícularly good in thickness uniformíty, 1 ¡o 2 pm fo¡ small aclive areas
and 2 to a ¡rm for arees up to 3000 mm2. FO PIPS de¡ec¡ors sre cur
ofl-axle 10 reduco tho effect¡ of lon.channeling. the FD serios ore
normally supplled ln o lransmis¡íon moun! vrith a radial mÌcrodot

conneclor (modei number sufTÍx 'RMl. Fesolution is conservðrively
specified with alpha particlet entering rhrough thg rear contact wh;ch
has an enlronce wîndow thicknes¡ of 1500 Ä. The rsso!ut;on th¡c¡rglì
fronl contac¡, wirh a thicknesa of 500 Ä, is generally bette¡. lf timì;g
resolution ie of utmost imponance, consult lhe factory for inform¡tron
on specîal versione.
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PÁRTIALLY DEPLETED PIPS DETECTORS SEFIES: PD

Thlctnc¡o 100 misron¡ 300 mlcron¡ 600 mlcron¡ 700 mlcron¡ r
Activr
Arêa
mml

F

rt
Modcl No.

Ro¡olution
kaV (ÉlWllMl

d
Mod¡l No. kov lFltvHMl

Rc¡olqtlon

(¡
Modcl No.

Fe¡olutlon
trV IFWHM)

(I
6 PD25-10-500aM

PD25-12-500AM

PDs0-r t-s0oAM
PD50- l3-s00AM

POr00-12-50oAM
PD100-14-500AM

P01 50-12-500AM
P0150-1¡¡-500ÀM

P0300.14,500AM
PD300.17.600AM

P045G15.500AM
P0450.19-5oOAM

PDB00-20-500AM
P0600.2&500AM

P0900-23.500AM
PD900-28-s00AM

PD10ô.13.1 00AM
100-15-100AM

P0l 50.14-100AM
PO160.16-100AM

PD300-16-100AM
PD300-r9-100AM

PD¿60.17.100AM
P0460.21"100AM

PD600.ZZ-100AM
P0800.24-l00aM

PO900.27.100AM
PD900-33.100AM

12-

r2-t00AM
PDS0-t4- t

lOOAM

PD25-1 I -30oaM
P025-13-300AM

PD50-1 1 -300AM
PD50-13-300AM

PD100-12-300AM
PD t00.1 4-3û0AM

PD 1 50-1 3-300AM
PD150-1 5-300AM

PD300-15-300AM
P0300-1E-300AM

PD450-16-300AM
PD450-20.300AM

PD600-21 -300AM
PD600-23-300AM

PDS00-25-300AM

P0900.30-300AM

P02100.30.300AM

PO
I

PO30

26

Xt'
'so

100

150

300

450

600

900

1 200

\f¡r)
2000

!!r)
3000

5000

l¡l I
137
16 0

149
r€ 10

16 1l
19 1¡l

t7 12

2t 16

22 17
24 t9
27 22
33 28

35 30
4Z 37

50 45
58 63

60 55
70 66

P03000-60-¡00AM
PD3000-70-100AM

äìl

1t
l3
1l
13

t2
1ó

13
1S

15
18

l6
20

21
23

26
30

30
37

{0
4E

55
85

5

7

5
t
6

I
I
I

10
l3
lt
r5

t6
18

20
25

25
'l âr-,

ó

80

ã,i
1ti" '

85

35

{r4å
50

4
6

5
7

6
I
7
I
9

ìz
l0
14

15
17

1E

23

23

5{l
30)

10

12

11

l3
12

l0
12

14

14
17

t5
19

20
2?

23
28

28.
35

36
ô3

50
60

PD3000'55-300AM

PD5000-75-300AM
PD5000-85-300ÀM

,:l

P'J,i:'r1', ' I

104
t26
11 6
137
126
t4 I
127
14C
'14 9

17 12

15 r0
19 14

19 14
22 17

z2 17
27 22

27 22
33 28

33 26
41 36

48 a3
58 63

Fl. LLY DEÞLETEo PIPS DETECTORS SERIES: FD

THICKNÉS3 300 mlsront 500 micront 700 micron¡'
ActíYa
Areo
mmt

Rc¡olutlon
rcV IFWHMI

aß
Modrl No. Fc¡olutlon

krv (FWllMl
oß

Modcl No. R.¡olut¡on
koV (FI{HM)

ap
Modcl No.

60

150

300

450

600

900

15S
1õS
16E
18 10

r8 lt
zo 1¿

z2 15

?4 17

24 ¡g
2E 2l
2g 22
33 2Ê

FD60-r5-300RM
FD50-r6-300RM

FDt60.l6-300RM
FO150-t8-300RM

FO300-18-300ßM
FD300-20-300FM

FD450-22.300ÂM
FD450-24.300RM

FD600-2¿¡-300RM
FD600-28-300RM

F0900.29.300RM
FD900-33.300RM

15

16

1g
r8

17
r9

21

23

24
27

2E
32

b

s

â

10

l0
13

14

1E

l7
20

2r
?5

FO50-15-500RM
FO50-16-500ñM

FD1 50-16-500RM
FO150-18-500fiM

FD300- t 7-500RM
FO300.19-600RM

FD¿SO-2I.5OORM
FD450.?3-s00ßM

FO600-24.500RM
F0600-27.500RM

FO900.28.500 RM
FO900-32-500RM

'r4 5
16 7

16 7

179
l7 10
t9 13

70 13

72 16

23 16

26 19

2t 20
31 24

FO50-14.700^M
FD 50-f6.700 ñM

FD150-t5.700RM
F01s0.17.700RM

Fo300.17.700RM
F0300-19-700FM

FD450-20.700RM
FD¡|50-22-700ÊM

FO600-23-700ñM
F0600-29.700RM

FO900-27.700RM
É0s00,31-700RM

' Consult faclory for availaÞility



SEP-J0-96 ïUE t5t27
. l,

CANBERRA INDUSTRITS FA}( N0. 203 235 1347 P, 03

ñe¡olution and thrsshold ere measured uslng fiandard Canberra elec,
tronlcs with amplifier tìme congrent¡ beweeì 0,S and 2 ¡rs.

ElEctron resolution jc epproximared by pulser width FWHM. Atpha
resolution i¡ 5 kaV (FWHMI wors€ rhân Bárâ rêeolurioo.

I series derectors Ere normally supplled with axial micrqdot connec.
rors (model number sufflx AM),

ALPHA PIPS ÞEIICTORS: SEßIES At fhe A series o[ FIPS de¡ecrorc te optimired for high resolut¡on, high
senshív'rry, end low background alpha spectros"opy. The thin wlndãw
of the PIPS detector provldes enhanced rasolur'ton whh the close
derector-source Êpaclng neEdad for high efficiency. The low leakaqe
cuf f ent helps minirnize peak sh¡ft wiñ 1€mperâture varie¡ion. Delecl0-r¡
¡n the A.PIPS serle¡ ¿re fabrlcat€d wìrh specially designed and selected
packðgiog materiale which. reduce alphô backgroun¿ and are proc-
essed and rec¡ed in low background condlrions tó avoid contamin;t¡on
from elpha-emlttlng radìonuclides. Because of these measures, lh6
background count rate for A.series PIPS detoctors is typìcally lessihan
0.05 counts/hr./cmz ln the energy range of 3 to g M'eV. Alpha plpS
deiectors havE a minimum activa thickness of greater than i¿10 um
which i¡ sufficient for full absorpllon of alpha particles of up ro 1S M;V.

BEÎA PIPS DETEGTORS¡ SERIES B
The B seriee of prps detecro¡s-iioprirnized for bet¡ counring sndelectron specrrosc.opy. The naturally-ihln entrance w¡n¿ow orihe-pìËÈdelector provlder linle sîenuatlon ior elren ,riiiLerrs ¡ut the g--plpõ
is especlally-go_od in rhis appltcarion S"cru.eoiìiìe sxtra th¡ckness sndlow noise of rhis serres. rhe mînimum rtr¡ckne¡s oi e-prps aiìeciãÃ äa75 t I:^ Furthermore, theâ6 d€tecloru ur" .utìff+rfs to .inñ¿echannelling.effecß. The B-seríes prps detictoÀ ãre selected for rorvnolse ln ordEr to: m¡ximÍze the rearízabre efricìencv ørio* "ì"räbetar. and ro p.rovide_good rEsoturion roi ðon"ãiiiåi.Ë;tr*r, $:å
rne m¡nrmum cilscrimrnator lever (berow which noîse counts are excêÊ-
elvel ìs about 2.5-3 rimes rhe noiie measured ¡n tkeVl FWHM, tn. torn
noise ot rhe B-PIPS ls extremely importont in helping resotve true betacounts from system nolse countg.

ALPHA PIPS DETECTOBS

Actlvs
Aree lmmr

Alpha
Fe¡olutlon

keV

ÌypÌcal
Bockgeound
fcountr/dry)

Model
Numbsr

300

ó50

600

900

lZOO

17
19

18
20

23
25

25
30

30
37

4
ô

6
6

I
I

12
12

16
16

A300-t7AM
4300.19AM
4450-18^M
4450-20AM
AõOO.23AM
4600-25AM
A900-25AM
4900.30AM
4r200-30AM
A1200-37AM

Resolution is given for 2dlAm, 5¿86 MeV alphas, using slandard
Conbe¡ro electronlcc ond 0.5 ¡s shaplng tlm€ conståni.

Beta resolution is 5 keV less thsn Alpho resolution, and is epprorlmared
by pulse¡ line width.

A se¡ìes detectors are normally supplied with axíal microdot connector
{model numbe¡ suffix AM).

CAM PIPS DETEGTOßS: SERIES cAM
the Conberro CAM PIPS detecror ls a epeclal version of the standard
PIPS detecror which has featureg thst ðre very imponant ¡n applics.
rions invqlving the measurement of Atpha (and Bè¡o) paniclei'from
f¡l¡ers assoc¡etêd with conlinuous al¡ monitors. The same device ig
ideal lor measuring lílrer samples off.line. The CAM plps detector has
alum¡nurn and varnìsh coet¡ngs on th€ lront sulace, lhe aluminum
coaling, wh¡ch ìs 0.5 lm thick, is sufficiently light-dght to ellow opera.
t¡on of the detector in ambíent lighr.'Ihe vernish coeting, which is 1.0
ym thick, provides mechanÌcal protectíon for the alumínum and abra-
sion and çolven( resist¿nce os well. For convenience and cost savings
the CAM P¡PS delector ¡s deslgned ro operale wlrh + t S ro + 2ó V biå.
lhis means that, for most systems, no H-V, bias supply is required. The
detector operates f¡om the dc voltage that is normglly evailable to
power the eleclronics in the svstem. Fgr alphae, the detectorg can
oÞer¿le whh bías voltage as low as 15 V. With 70 V bias, rhs betå
threshold (noise) is reduced to th€ lev€lÊ indìcated in the table.

BETA PIPS DETECTOFS

Astive
Á¡c¡

Bst¡ hfaetronl
ReÄolutlon '

kav {FVl¡¡¡1y¡¡

Bet¡
Thrrshotd

lkev)

Model
Number

50

100

300

450

600

900

1200

6

7

11

12

l6
20

2â

18

21

33

36
48

60

75

85OAM
g100AM

B3OOAM

B45OAM

8600AM

B90OAM

8l200AM

CAM PIPS DEÎECTORS

Actlve
Arca (mmz)

Rcrolutlon
(kcVl

Alpha Bcta
Dct. Bl¡s

(Poe itive)

B6tå
th¡cshold

fkoVl
Model

Number
300

450

490

600

900

I 200

1700

2000

36
33

38
34

39
35

42
37

l5

17

18

20

22

25

30

t7

45
39

55
45

70
55

80
65

15-24 V
70v

15-24 V
70v

't5-24V
70v

15-2¿ V
70v

r5-24 V
70v

15-24V
70v

15.24 v
79V

15.24V
70v

4E

51

â4

60

66

75

90

110

CAM 3OOAM

CAM 45OAM

CAM 49OAM

CAM 6OOAM

CAM gOOAM

CAM I2OOAM

CAM 17OOAM

CAM zOOOAM

Resolui¡on ls gtven for lalAm, 5486 MeV alphas, using srandard
Canberra electronics and 0,5 pt shaping tìme constent.
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sTof[ DES|GNED PIPS DETECTOES
ph.olblirhogrophle process which ls used to define device geome-

. allows Canberra ro febrîcate detectors,of vinually any shaie wiù
:nsions ep-proachíng g0 m.m diameter. The ion-lmplaÁrrrióã präc-
rEnds itself ¡o the produEtion of strips or resislíve contactE which
'e possible poelrion sensitive detecrors. sìnce our prps detecrois
rntrlnslcally passiva¡ed, no €poxy edge encaper.rlation is nn"àÀJ
.the bssic PIPS chip câñ be efficienrly packaged in space saving:igurelîons by Canberra or by end.ueers.

Somo of rhe varfaty in cusrom. deslgned plps deteclors is illu¡traled inthe fottowtng. imeges. Consulr thifacrory o, iári ro.at su¡óàiàp-rä_senrar¡vs with your r€quirements r tr,"y .uánãi ue ,äi *¡iñ-r¡,"standsrd groduct,

Dctector
Sirq

lmmdl

25

50

100
'r 50

200

300

¿50

{90
600

900

1 200

1700

2000

3000

5000

Actlvc
Dlameler

(mml

I

I

Axial
X

(mm)

Rsdl¿l
x

(mml

5.7

8.0
11.3

13.8

16.0

19.5

23.Ð

25_0

27,6

33.9

39.1

46,5

50.0

6J.B
79.8

16.7

16.7

23.6

23.6

28,6

28.6

32.0

33.4

36,1

45.2

48.8

59.0

65.5
76.2
34.0

19.4

19.4

26.1

26.1

3r.6
31 .6

34.8

N.A.

38.t!

50.0

53.0

N.A.

70.0

80.0

N.A.

^xidMbrçót
(Stfi¡4r'l)

--l¡

A¡lsl
BNC ¡/tsl€

(tumr-ABlvt)

tulsl
BNC

(A¡ñ¡.^B)

159

r2.3 þ-

Rsdlål
M'tcrûdot

(Sufrr-Rlvl)

I

'l--

1

î T
I
xI

T
XI

T¡I

F

r?.3 l<- 6S


